Introduction
Then, one second instar H. axyridis larva was introduced into each experimental cylinder of the predation 140 treatment. Ten days later, all aphids were collected using a fine paintbrush and counted under a 141 stereoscopic microscope. The ladybeetle larvae were isolated in small Petri dishes (50 × 9 mm) and 142 starved for 24h to empty their gut before being weighed with a micro-balance (10 -7 g, SC2, Sartorius®). 143 The plants were harvested, and their height and fresh aboveground biomasses measured. There were 20 144 replicates for each combination of aphid lineage and predator treatment (presence/absence) leading to a 145 total of 240 replicates. 30 additional replicates without aphids and ladybeetles were performed as an 146 insect-free control. As it was not possible to perform all replicates simultaneously, we conducted the 147 experiment at three different dates with one third of the replicates of each treatment. For each date, we 148 used the same methods and standardization of ladybeetle, aphid and plant age/stage/size. During the 149 experiments, temperature and humidity were recorded continuously using Hobo U12 (Hobo®) units.
151
Statistical analyses 152 We performed the statistical analyses in two steps to (1) investigate whether trophic cascade strength 153 differed among aphid lineages to test for the existence of intra-specific effects, and (2) determine whether 154 the observed variations were linked to aphid biotype to test for the role of evolutionary divergence. For 155 the first step, we analyzed the effects of predators, aphid lineage, and their interactions on plant fresh 156 aboveground mass and height using Linear Mixed Models (LMMs) with experimental dates added as 157 random effect. We next analyzed the effects of predators, aphid lineage, and their interactions on aphid 158 density using a Generalized Linear Mixed Model (GLMM) with a Poisson distribution and a log link 159 function, with experimental dates added as random effect. Finally, we analyzed the effects of aphid 160 lineage on predator fresh body mass using a LMM with experimental dates added as random effect. The 161 6 significances of model fixed terms were assessed using Chi-tests from analyses of deviances, and post-162 hoc Tukey tests were used to determine significant differences among means.
164
For the second step, we investigated the effects of aphid biotype, predators and their interaction on plant 165 biomass, plant height, and aphid density using LMM and GLMM models as described above, but adding 166 lineage identity as a random effect. We also analyzed the effects of aphid biotype on ladybeetle larva 167 body mass using LMM as described above, but adding lineage identity as a random effect. Aphid lineage 168 color or its interaction with the two other independent variables did not significantly affect the response 169 variables (P > 0.05) and was thus excluded from final analyses.
171
To better understand the links between plant response and aphid response to predators, we calculated, 172 for each aphid lineage, trophic cascade strength defined as the log response ratio of plants to predators: with and without predators, respectively (Hedges, Gurevitch & Curtis 1999) . We also calculated this 175 ratio for aphid density (Ra) using the same formula. We next estimated the variance of each log ratio 176 estimate as var(R) = sP 2 /(nPxP 2 )+sC 2 /(nCxC 2 ), where n and s respectively denote the number of replicates 177 and the standard deviation in the treatments with predators P and without predators C (Hedges, Gurevitch 178 & Curtis 1999). We then calculated the 95% confidence intervals by multiplying var(R) by 1.96 assuming 179 a normal distribution (Hedges, Gurevitch & Curtis 1999) . A non-significant log ratio value (i.e. when its 180 95% confidence intervals overlap with zero) indicates the absence of predator effects whereas a positive 181 or negative log ratio value represents a positive or negative effect of predator on the lower trophic level 182 (aphids or plants), respectively (Hedges, Gurevitch & Curtis 1999) .
184
To evaluate whether the effects of predators on plants and on aphids are positively related, we plotted 185 herbivore density log ratios against plant (biomass or height) log ratios. We next used a linear least 186 squares regression model to investigate the relationship between the direct effects of predators on aphids 187 and their indirect effects on plants. Finally, we investigated the effects of aphid lineage population growth 188 rate on the plant log ratios, aphid log ratios and average predator body mass using linear regression 189 models. The instantaneous population growth rate of each aphid population (in the absence of predators) 190 was calculated as ln(Nt/N0)/t where N0 is the initial aphid density (i.e. 6), Nt is the final aphid density and 191 t is the number of experimental days (i.e. 10). To investigate the relationship between aphid biotype and the strength of predator effects on aphids and 194 plants, we calculated for each aphid biotype the mean aphid biotype population growth rate as well as 195 the plant and herbivore log ratios and their variances. We next plotted biotype log ratios against plant log 196 ratios, biotype population growth rate against plant log ratios, biotype population growth rate against 197 biotype log ratio, and biotype population growth rate against predator mass. We considered that log ratios Ladybeetle body mass depended on aphid lineage (χ² = 55.14, df = 5, P < 0.0001). Ladybeetle larvae 209 feeding on the aphid lineage LSR1 were about twice heavier than those feeding on the lineage T734 ( Fig.   210 1a). Ladybeetle body mass significantly differed between aphid biotypes, with ladybeetles feeding on 211 aphids of the Alfalfa biotype being heavier than those feeding on the Clover biotype (χ² = 6.73, df = 1, P 212 = 0.009, Fig 1b) .
214
Aphid density varied strongly among lineages (χ² = 27370.6, df = 5, P < 0.0001) with the highest density 215 for the LSR1 lineage and the lowest for the T734 lineage ( Fig. 1c ). Predators always significantly 216 decreased aphid density ( Fig. 1c ; χ² = 15175.4, df = 1, P < 0.0001) although the strength of this effect 217 varied among lineages (significant interaction between lineage and predator treatment: χ² = 1827.9, df = 218 5, P < 0.0001).
220
Aphid density significantly differed between biotypes (χ² = 10.99, df = 1, P = 0.0009), and was affected 221 by the presence of predators (χ² = 15900.27, df = 1, P < 0.0001) and by the interaction between predators 222 and biotype (Fig 1d; χ² = 1180.33, df = 1, P < 0.0001). Aphid density was higher and predator effect on 223 aphid density stronger for the Alfalfa biotype than for the Clover biotype ( Fig. 1d ). Plant biomass significantly varied among aphid lineages ( Fig. 1e ; χ² = 23.43, df = 5, P = 0.0003), and 226 was affected by the presence of predators (χ² = 66.72, df = 1, P < 0.0001) and by the interaction between 227 these two factors (Fig 1e; χ² = 13.57 , df = 5, P = 0.0185). Without predators, lineages 10TV and LSR1 228 had the strongest impact on plant fresh biomass, whereas with predators, lineages 10TV and T734 had 229 the weakest impact on plant fresh biomass ( Fig. 1e ). Predators indirectly increased plant biomass but this 230 increase depended upon the lineage with a large effect for 10TV and a weak non-significant one for 231 LSR1.
233
Plant biomass was significantly influenced by the predator treatments ( Fig. 1f ; χ² = 65.55, df = 1, P < 234 0.0001), and by the interaction between predator treatments and aphid biotypes (χ² = 7.0221, df = 1, P = 235 0.0081). Without predators, the Clover biotype had a stronger impact on plant biomass compared to the 236 Alfalfa biotype ( Fig. 1f , blue dots). The positive indirect effect of predators on plant biomass was stronger 237 in plants exposed to the Clover than to the Alfalfa aphid biotypes ( Fig. 1f , differences between red and 238 blue dots) indicating that the effect of predators on plant biomass depends on aphid biotypes. The effects 239 of aphid lineage or biotype, predators and their interactions on plant height were qualitatively similar 240 than their effects on plant biomass (see Fig. S1 and Text S1 for more details). 
Relationship between the effects of predators on plants and their effects on aphids 257
Predator direct effect on aphid density (i.e. herbivore density log ratio, X axis in Fig. 2 ) was always 258 significant as indicated by the non-overlap of log ratio confidence intervals with the intercept (plain 259 vertical black line in Fig. 2a ). The magnitude of this predator effect differed among aphid lineages and 260 was minimal for the LSR1 lineage and maximal for the T734 lineage. Interestingly, aphid biotypes 261 strongly influenced the predator direct effects on aphid density which was stronger for the Clover than 262 the Alfalfa biotype (Fig. 2b) .
264
Predator indirect effect on plant biomass varied significantly among lineages and did not always 265 significantly differ from zero as for the LSR1 lineage (Y axis in Fig. 2a ). Moreover, predator indirect 266 effect on plant biomass was significantly stronger for the Clover than for the Alfalfa biotype (Fig. 2b ).
267
The relationship between predator effects on plant biomass and on aphids was non-significant (F(1,4) = well as the influence of aphid lineages and biotype on this effect were qualitatively similar to these 271 obtained for the plant biomass (see Fig. S2 and Text S2 for more details). Relationship between aphid population growth rate and predator effects on plants 283 Although predator indirect effects on plant biomass tended to decrease with lineage population growth 284 rate (Fig 3a) , this relationship was non-significant ( Fig. 3; F (1,4) = 3.68, P = 0.12, R 2 = 0.35). Interestingly, 285 predator indirect effects on plant biomass were stronger with Clover than with Alfalfa biotype despite 286 the faster population growth rate of the later (Fig. 3b) . The results for plant height were qualitatively 287 similar to these for plant biomass (see Fig. S2 and Text S2 for more details). 
Influence of aphid population growth rate on herbivore density log ratio and on predator body mass 301
Predator effect on aphid density (i.e. herbivore log ratio) was positively associated with aphid lineage 302 population growth rate (F(1,4) = 132.96, P = 0.000323, R 2 = 0.96; y = 9.94x-6.62, Fig. 4a ) showing that 303 predators have a weaker effect on fast growing aphid lineages than on slow growing aphid lineages.
304
Predator body mass was positively associated with aphid lineage population growth rate (F(1,4) = 20.29, 305 P = 0.01079, R 2 = 0.79; y = 68.14 x-1.54, Fig. 4c ) indicating that lineages with fast population growth 306 result in larger predators than lineages with slow population growth. Interestingly, lineages of the Clover 307 and Alfalfa biotypes clustered separately along the regression lines in figure 4a and c indicating that the 308 influence of biotype on predator effect on aphids and on predator body mass are mainly linked to 309 differences between biotype population growth rates. Grouping the data by aphid biotype (Fig. 4b and d ) 310 confirmed that population growth rate, predator effect on aphid density, and predator body mass differed 311 between the two biotypes. Interestingly, herbivore intraspecific variation did not only influence top-down effects but also climbed 350 up the food chain and influenced the predator phenotype. Indeed, we found that predator body mass 351 depends on which aphid clonal lineage and biotype they are feeding on. To the best of our knowledge, 352 this is the first experimental evidence of a predator body mass being significantly influenced by the 353 intraspecific herbivore prey specialization on particular host-plants. Different traits such as inter-biotype 354 variations in defensive behaviour or palatability may explain the effects of aphid biotype on predator 355 15 body mass. Nevertheless, our results indicate that this effect is likely driven by the aphid population 356 growth rate that strongly differs between aphid biotypes: fast growing aphid lineages support larger 357 predators than slow growing lineages. Body size is a key trait that determines many ecological properties 358 including fecundity, behaviour, population growth rate, trophic position, species interactions and 359 community stability (Peters 1983; Brose et al. 2006; White et al. 2007 ). This implies that the effect of 360 herbivore intraspecific variation and ecological specialization on predator body mass is likely to 361 influence predator populations and thereby have long-term effects on the dynamics and structure of the strength. Accordingly, the predator direct effect on aphid density strongly depended on the lineages' 372 population growth rate with fast growing lineages being less impacted by predators than slow growing 373 lineages. Differential population growth rate among aphid biotypes thus explains why (1) predator direct 374 effect on herbivore density is weaker for the Alfalfa than for the Clover biotype, and (2) ladybeetle larvae 375 reach a larger body mass when feeding on the Alfalfa than on the Clover biotype (as mentioned above). 376 We thus conclude that the ladybeetle-aphid interaction is strongly density-dependent and that the 377 differential effects of aphid lineages or biotypes on this interaction are mainly linked to their differential 378 population growth rate.
380
On the other hand, the direct effect of aphid lineages on plant biomass and height was not related to their 381 population growth rate but was instead mainly linked to their host plant specialization. Surprisingly, 382 plants were more impacted by the Clover than the Alfalfa biotype despite the faster population growth of 383 the latter. This counter-intuitive result contradicts the herbivore efficiency hypothesis predicting that Whatever the exact mechanism driving the differential impact of aphid biotype on plants, we found that 394 the strength of trophic cascade strongly depends on herbivore biotypes and lineages, and is not directly 395 related to the predator effect on aphid density. Indeed, we found no straightforward relationship between 396 predator direct effect on herbivore density and its indirect effect on plant traits. This indicates that 397 herbivore intraspecific variation and evolutionary history of adaptive divergence play a stronger role in 398 determining trophic cascade strength than the density-dependent effects related to herbivore population 399 growth rate. More generally, herbivore intraspecific variation induced considerable changes in our 400 tritrophic system that could not be predicted from observations on a bitrophic system. We thus conclude 401 that going beyond pairwise interactions and considering the links between intraspecific trait variation 402 and evolutionary divergence is crucial to better understand multitrophic interactions. pressure, thereby allowing for the larger growth of aphid populations. As a result, we would then expect 415 a stronger impact on plants which would then feedback on herbivore populations. We thus argue that 416 herbivore trait variation is likely to affect population dynamics on the longer term and should thus receive 417 more attention to better understand the structure and dynamics of ecological communities. More 418 generally, intraspecific variation at any trophic level might be influential and further studies are needed 419 to determine when and where intraspecific variation has the strongest influence on trophic cascade.
420

Conclusion
421
Intraspecific variation is central to our understanding of evolution and population ecology, yet its 422 consequences for community ecology are poorly delineated (Bolnick et al. 2011; Violle et al. 2012) . 423 Here, we showed that herbivore intraspecific variation influences the strength of trophic cascade.
424
Interestingly, differences in trophic cascade strength were more related to aphid lineage and evolutionary 425 divergence associated to host-plant specialization than to density-dependent effects mediated by aphid 426 population growth rate. Our findings imply that intraspecific trait diversity and evolutionary adaptations 427 are key drivers of trophic cascade strength and therefore they should not be overlooked to decipher the 428 joint influence of evolutionary and ecological factors on the functioning of multitrophic interactions. 
